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Preface 


As we have seen in past decades, the directed-energy weapons (DEWs) are pushing 
toward a different direction and taking a new approach as directed-energy beam 
weapon (DEBWSs), which is the dawn of new age defenses. This book focuses on 
new class of weapons that, as we stated, are known as directed-energy beam 
weapons, which not only have focused on high-energy laser (HEL) but have 
described particle-beam weapons (PBWs) as well as kinetic energy weapons 
(KEWs). 

This book also contains two new chapters: high-power microwave (HPM) as 
weapon of new approach to directed beam weapons and a new high-energy wave 
known as scalar longitudinal wave (SLW) which has a new potential as weapon of 
directed energy. 

The only difference between these two beam weapons and high-power or high- 
energy lasers is that these types of directed-energy weapons do not suffer from the 
deficiency of thermal blooming seen in high-energy laser beams when such laser 
beam travels through atmosphere, in particular when they propagate as either 
ground-based laser (GBL) or airborne laser (ABR) systems. 

Last one decade or so has also seen emergence of a new class of weapons known 
as directed-energy weapons (DEWs), leading to enhanced global interest from 
scientists and engineers in DEW development. Lasers, high-power microwaves, 
and high-energy particle beams have been exploited for DEW development. These 
weapons, with the exception of particle-beam weapons (PBWs) and laser-induced 
plasma channel (LIPC) weapons, generate streams of electromagnetic energy that 
can be precisely directed over long distances to disable or destroy intended targets. 

Laser is no longer confined to premises of prominent research centers like Bell 
Laboratories and Hughes Research Laboratories and major academic institutes like 
Columbia University, USA, as it was in its early stages of development and 
evolution. In the last five decades, after Theodore Maiman demonstrated the first 
laser in May 1960 at Hughes Research Laboratories, there has been an explosive 
growth in industrial, medical, scientific, and military applications of lasers. Appli- 
cation areas continue to grow with every passing day. 
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Lasers have been used in various military applications since the early days of 
development that followed their invention. There has been large-scale proliferation 
of lasers and optronic devices and systems for applications like range finding, target 
designation, target acquisition and tracking, precision-guided munitions, and so on 
during the 1970s and the 1980s. 

These devices continue to improve in performance and find increased acceptance 
and usage in contemporary battlefield weaponry. Technological advances in optics, 
optoelectronics, and electronics leading to more rugged, reliable, compact, and 
efficient laser devices are largely responsible for making these indispensables in 
modern warfare. 

Last one decade or so has also seen emergence of a new class of weapons known 
as directed energy weapons (DEWs) leading to enhanced global interest from 
scientists and engineers in DEW’ development. Lasers, high-power microwaves 
and high-energy particle beams have been exploited for DEW development. These 
weapons, with the exception of Particle Beam Weapons (PBWs) and Laser-Induced 
Plasma Channel (LIPC) weapons, generate streams of electromagnetic energy that 
can be precisely directed over long distances to disable or destroy intended targets. 

Although scalar longitudinal wave (SLW) phenomenon is nothing new since 
Tesla introduced such wave more than a century ago, a lot of attention has been paid 
to this particular generation of wave in recent years, where it can be derived easily 
from the more complete equation of Maxwell using vector calculus and shows one 
more term added to Maxwell-Ampere equation, as illustrated in the new chapter of 
this book under the title of “All About Wave Equations.” 

High-power electromagnetic pulse (HPEP) is covered under the chapter with the 
title of “High Power Microwave” presented by Dr. Carlo Kopp. 

High-power electromagnetic pulse generation techniques and high-power micro- 
wave technology have matured to the point where practical E-bombs (electromag- 
netic bombs) are becoming technically feasible, with new applications in both 
strategic and tactical information warfare. The development of conventional 
E-bomb devices allows their use in nonnuclear confrontations. This paper discusses 
aspects of the technology base and weapon delivery techniques and proposes a 
doctrinal foundation for the use of such devices in warhead and bomb applications. 

High-power microwave (HPM) sources have been under investigation for several 
years as potential weapons for a variety of combat, sabotage, and terrorist applica- 
tions. Due to classification restrictions, details of this work are relatively unknown 
outside the military community and its contractors. A key point to recognize is the 
insidious nature of high-power microwave (HPM). Due to the gigahertz-band 
frequencies (4 to 20 GHz) involved, HPM has the capability to penetrate not only 
radio front ends but also the most minute shielding penetrations throughout the 
equipment. At sufficiently high levels, as discussed, the potential exists for signif- 
icant damage to devices and circuits. For these reasons, HPM should be of interest to 
the broad spectrum of EMC practitioners. 

The chapter under the title of “Particle Beam Weapons” is presented by 
Dr. Richard M. Roberds. Although much has been written on the high-energy 
laser (HEL), this category of directed-energy weapon appears to be well understood 


Preface ix 


by members of the defense community. Laser weapons have been under active 
development for 20 years and easily constitute the most advanced of the directed- 
energy devices. 

In contrast, the particle-beam weapon (PBW) has been the “sleeper” among 
directed-energy weapons until very recently. Enshrouded in secrecy, it began as a 
project sponsored by the Advanced Research Projects Agency (now called Defense 
Advanced Research Projects Agency better known as DARPA) as early as 1958, 
2 years before the first scientific laser demonstration in 1960. Code-named Seesaw, 
the project was designed to study the possible use of particle beams for ballistic 
missile defense. Today while its development lags that of the high-energy laser, the 
particle-beam weapon is viewed by some military technicians as the follow-on 
weapon to the laser, because of its higher potential lethality. 

Generally speaking, this book will provide a holistic approach to new-generation 
Star Wars weapon system for the readers who would like to extend their knowledge 
beyond just high-energy laser (HEL) as directed-energy weapon as it was introduced 
by this author in a similar book published by Springer in 2016. 


Albuquerque, NM, USA B. Zohuri 
2016 
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About This Document 


This section describes the document’s purpose, scope, and audience; lists documents 
that provide additional, related information; and provides definitions of terms. 


Purpose 


The purpose of this document is to describe dimensional analysis, similarity, and 
modeling methods. 
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